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Liquid crystal templating [1] has been shown to be an
effedive method for producing highly nanostructured metallic
systems [2,3]. In this work, nanostructured platinum and
platinum-ruthenium have been prepared by the demica
reduction of hexachloroplatinic add dssolved in agueous
domains of the liquid crystalli ne phases of oligoethylene oxide
surfadants. The material is composed o porous particles of
abou 251000 nm diameter, Fig. 1(a). These particles have a
significantly developed internal surface structure with parallel
pores running through all of the particles, Fig. 1(b). The internal
pores are gproximately 4 nm in size, and the internal surface
area is 30-40 times larger than the eterna surface aea &
determined from CO stripping vdtammograms of the materials,
Fig 2.

Owing to its high spedfic surface aea ad periodic
mesoparous hanastructure we have examined both platinum and
platinum-ruthenium meterials as eledrocaaysts for the
eledrooxidation of carbonmonoxide, formic add, formaldehyde
and methand. Oxygen reduction hes been examined on the
platinum caalyst. Eledrodes were fabricaed using the drasive
depasition approach described by Cha[4,5]. Cyclic voltammetry
and chronocamperometry has been used to probe the
eledrocaalysts properties.

The methand oxidation processon both Platinum (fig. 3)
and platinum-ruthenium catalysts (Table 1) appea to proceel
mainly through a dired pathway with CO, as the final product.
The aurrents attain a steady-state value even at low patentials, a
remarkable Stuation for platinum. These results are very
important since the nanostructured catalysts do nd appea to be
poisoned at potentials relevant to fuel cdl operation. The
enhancement of eledrocaaytic durability is likely to be
attributed to the nanostructure of the material rather than its high
spedfic surface aea It is interesting to nae that the surfaceof
these cdalyst materials will display a negative surface arvature
compared to the positive arvature expeded for the usual
sphericd eledrocaayst particles. It is such fundamental
differences that may be resporsible for the differences in
caalytic adivity.

References

[1] M. E. Raimondi, J. M. Sedden, Liqg. Cryst., 26 (1999) 305.

[2] G. S. Attard, P. N. Bartlett, N. R. B. Coleman, J. M. Ellqitt,
J. R. Owen, J. H. Wang, Science, 278 (1997) 838.

[3] G. S. Attard, C. G. Goltner, J. M. Corker, S. Henke, R. H.
Templer, Angew. Chem. Int. Ed., 36 (1997) 1315.

[4] C. S. Cha C. M. Li, H. X. Yang, and P. F. Liu, J.
Eledroanal. Chem., 368 (1994), 47

[5] J. Jang, A. Kucernak, Eledrochem and Solid State Letts,

3(2000) 559.
) - . T PN M (®) :gz‘g::«

00 02 04 06 08
Potential vs RHE / V
Fig. 2 Base (") and CO stripping (—) voltammograms for a
mesoparous Pt-Ru eledrode in 0.5 mol dm® H,S0, at 20°C
(dE/dt =50 mV sb).
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Fig. 3 Spedfic aurrent density measured on amesoparous Pt
eledrodein 0.5 mol dm™® H,S0O, solution contai ning 0.5 mol
dm™ methanol asafunction of eledrode potential (E vs
RHE).

E vsRHE Massadivity  Spedfic adivity
A /A g? / A cm®
0.326 3.7 5.2
0.376 110 15.0
0.426 20.7 275
0.476 350 481
0.526 49.0 67.3

Table 1 Massand spedfic surface area ativity of a mesoparous
Pt-Ru eledrode towards the methanal oxidation measured in
0.5 mol dm® H,S0, + 0.5 mol dm™® methanal at 60 °C.



